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EXECUTIVE SUMMARY

Large scale constructed wetlands have been implemented for phosphorus load
reductions in agricultural drainage and runoiff systems. Several studies are currently in
progress on these systems at the South Florida Water Management District. Water
budget analyses are a major compouent in describing these wetland systems and their
performance. Evapotranspiration estimates are an integral part of the water budget
analyses. )

This document describes use and background information for the C program.
etcales, & numerical program that estimates evapotranspiration rates from cattail and
mixed marsh wetlands and shallow open water.systems. The program is not intended for
use on forested wetlands. The program was developed at the South Florida Water
Management District to automate ET estimations for wetland systems using three
estimation methods; the Penman-Monteith model, the Penman-Combination medel, and a
simple equation that estirnates daily ET from solar radiation. The program is intended for
evapotranspiration estimates typical of weather conditions in South Florida. Program
input requirements are described, as well as evapotranspiration estimates using two
weather stations located in a constructed wetland. The three evapotranspiration models
used by the program are documented and explained. Although the program is an
interactive routine, it is recormmmended that users read this document to explain
assumptions and subtle details that were developed for these numerical estimation
procedures.
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LIST OF SYMBOLS

Parameters required as inputs to efcalcs:

Rhpn = minimum daily relative humidity, %

Rho = maximum daily relative humidity, %

Tmin = minimum daily air temperature, °C

Tiax = maximum daily air temperature, °C

Tovea = average dailjr air temperature, °C

Taven = average daily water temperature, °C

Py = average daily atmospheric pressure, mm-Hg
R, = total daily radiation, kW m™

R, = net daily radiation, kW m?

Wi = average daily wind speed at 10 m height, mph
H = height of vegetation, m

F. == fraction of vegetative cover, dimensionless
D = day of year

Parameters calculated by, or defined within, eteales:

k = coefficient to account for variation in type of surface cover
ET = evapotranspiration, mm d’!

Pam = atmospheric density, kg m”

G, = specific heat of moist air, kJ kg™ °C"!

W, = adjusted windspeed at 2 m height, m g

G = water heat flux, MI m= d!
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Edimax
Cmin

ed

Ta
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Zoh

Ay, bw

daily saturation vapor pressure, kPa

daily saturation vapor pressure (based on Tpa), kPa
daily saturation vapor pressure (based on Tyin), kPa
daily vapor pressure, kPa

daily vapor pressure deficit, kP'a

acrodynamic resistance, s m™!

canopy resistance, s m””

displacement height, m

aerodynamic roughness, m

roughness length for heat and vapor tansfer, m
empirical coefficients, dimensions account for units
slope of vapor pressure curve, kPa oC!

latent heat of vaporization, MJ kg™

psycometric constant, kPa oC!

von Karman constant for turbulent diffusion



INTRODUCTION

Evapotranspiration estimates for open water and aquatic vegetation wetland
gystems are one of the components used to estimate and predict hydrologic mass
balances. Several equations have been developed that can predict evapotranspiration
(ET) estimates for different surfaces (Jensen er al, 1990; Maidment, 1993). Prior
research on the use of these equations for quantifying ET of constructed wetland systems
has been discussed (Abtew, 1996, Abtew and Mullen, 1997, Abtew and Obeysekera,
1995). Generally, ET estimates are made based on daily maximums, minimums, and
averages of weather parameters. These parameters include temperature, pressure, relative
humidity, windspeed, and solar radiation.

Currently, ET estimates for the Everglades Nutrient Removal (ENR) Project are
made from combining multiple output files, containing measured daily weather
parameters, into a spreadsheet for daily calculations. Estimates of ET are then reported in
tabular or graphical format. The equations uscd to estimate ET reported in this document
are described in detail with respect to their defining variables and constants. The plant
communities within the ENR project consisted of natural cattails, mixed marsh, and an
open water/algae system. The mixed marsh community included Spikerush (Fleocharis
spp.), Pickerel weed (Pontederia cordata), Arrowhead (Sagitteria latifoliar), Duckpotato
(Sagitteria lancifolia), Maidencane (FPanicium hemitomon), and Sawgrass (Caladium
Jamaicense) (Abtew, 1996). The open water/algae system consisted of an open water
periphyton/submerged macrophyte community (Abtew, 1996).

This document describes a numerical estimation procedure written to predict ENR
Project ET rates from weather station data using several common ET equations, The
equations used are the Penman-Combination, the Penman-Monteith, and a simple
equation that estimates daily ET from solar radiation, Program inputs, outputs, and user
interactive options are explammed. The program was written in C language on a Unix
worlkstation, running SOLARIS 3,51, at the South Flonda Water Management District
{District).






EVAPOTRANSPIRATION MODELS
Simple Evapotranspiration Model

The simplest model to estimate ET rates in South Florida uses daily total
radiation. The model used in the numerical estimation routine is (Abtew, 1996):

kR,
ET = T (1)
where,
ET = evapotranspiration, mm d”,
k = coefficient to account for variation in wetland surface type,
R, = solar radiation, MJ m? d’,
A = latent heat of vaporization, MJ kg'l.

Estimates for k are 0.54 for cattail, 0.52 for mixed marsh, and 0.53 for open water/algae
wetland systems (Abtew, 1996).

Solar radiation is recorded in units of kW m™ in the District database (DBHYDRO).
Conversion to MJ m™ d is straightforward by multiplying by 86,4 (kW to MJ d''). This
procedure is carried out internally in the numerical program.

Latent heat of vaporization is the energy absorbed during the separation of water
molecules (Maidment, 1993). The equation used to estimate this parameter is:

A = 2.501 —(0.002361*T yyen) (2)

where the constant 2.501 is the energy in MI required to evaporate 1 kg of water,
0.002361 is a constant (MJ kg’ °C™) that enables the A equation to approximate standard
steam tables (viz., Jensen et al., 1990), and Ti. is the average surface temperature of
water (°C). Often, water temperature is not available and air temperature is used to
calculate latent heat of vaporization.

Penman-Monteith Evapotranspiration Model

The equation for evapotranspiration estimates for wetlands with the predominant
vegetation as cattails or mixed marsh was developed in Abtew, (1996):
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The term r. is canopy resistance (s m'), and for cattail the average canopy resistance
estimate is 90 (s m™), while for mixed marsh conditions, average canopy resistance
estimate is 70 (s m™). These constants are set internally in the numerical program. The
user is prompted for acceptance of these parameters and can change the r, values if
desired. Aerodynamic resistance (r,) is calculated as:

i
“e o (4).
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where,

Z19 = wind speed measurement height {10 m), m,

d = displacement height, m,

Z = gerodynamic roughness, m,

23 = air temperature and humidity measurement height (2 m), m,

Zon = roughness tength for heat and vapor transfer (0.1 z,), m,

K = ‘von Karmen constant for turbulent diffusion (0.41), and

W, = adjusted windspeed, at height z;, over the study site, m s (Smith, 1991).
Note that,

d = 0.85*F.*H (5),
where,

Fc = fraction of vegetation cover, dimensionless,

H = average height of vegetation stand, m, and

za = 0.13*(H-d) (6).



Also,

(M

where,

Wi = measured windspeed at height z;o, ms™.

Windspeed is generally recorded in units of miles per hour and conversion to m s is

straightforward with the numerical factor 0.447. This calculatiom is done internally in the
numerical program. All other variables in the aerodynamic resistance equation are
obtained empirically, as described in Abtew (1996), Abtew and Obeysekera (1995), and
Smith (1991).

The y term in the Penman-Monteith equation representis a psychometric constant, in units
of kPa °C"!. The equation describing this term (Maidment, 1993) is,

Y = Cp*Pave*0.001/(0.622*%1) (8)
where,

C, is the specific heat of moist air (1.013 kJ kg™ °C™"), Py, is the average daily pressure
(kPa), 0.001 is a proportionality constant (dimensionless), and 0.622 is the ratio of the
molecular weight of water to that for dry air. Recall that the X term was defined earlier.
Note that pressure is recorded in units of mm Hg and conversion te kPa is done internally

in the numerical program.

The ea term in equation 3 represents daily saturation vapor pressure (kPa) and is
represented as (Abtew and Obeysekera, 1995):

ea = Ya(€2ymax + €2¢min) )]

where,

L TR 0.611*exp(17.27* T/ (Trmax +237.3)) (10)
and

€Aymin = 0.611* exp(17.27*Tmin/(Trin +237.3)) (11).

T and Ty, are respectively, daily maximum and minimum air temperature in °C.
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The ed term in equation 3 represents the daily vapor pressure in kPa. Abtew and
Obeysekera (1995) estimate this parameter as:

ed = (0.5* e Rhmin/100) + (0.5*€atmin* Rhy/ 100) (12)
where,

Rhyin and Rhp,, respectively represent daily minimum and maximum percent relative
humidity.

The C, term represents the specific heat of moist air, as mentioned earlier, but is
estimated using the equation defined for y. This is due to the embedded term A, which, as
shown earlier, is estimated using daily average water temperature, Therefore, the C; term
is calculated on a daily basis.

The atmospheric density term, pPasm (kg/mj), is represented by the ideal gas law, which,
upon simplification (Smith, 1991) becomes:

Pam = 3.486*Paye/(1.01*(Twes + 273)) (13)
where,

Pave and Tyye Tespectively represent average daily air pressure (kPa) and average daily air
temperature (°C). The term (1.01%(Taea + 273)) converts temperature in °C to virtual
temperature to account for the units embedded in the specific gas constant (shown as
1000/(287 T kg K™)).

The G term in equation 3 represents water heat flux (kW m?), and is represented as:
G = 4.18*d*(Tyvenciy — Tavengi1y) (14)
where,

Tavencij COresponds to average daily water temperature and Taven.1) corresponds to the
previous day’s average daily water temperature. The constant 4,18 represents water heat
flux (MJ m™ °C™") and du represents depth of water (m). For numerical estimations, the
G value is zero for the first day of ET calculations.

For weather stations without water temperature, air temperature measurements at 2 m
height can be substituted for T, in equation 14. Tn the case where air temperature is
substituted for water temperature, dw i multiplied by a factor of 0.844. The calculation
for water depth in the absence of water temperature measurements was made by
assuming the water heat flux (G) was equivalent for both water temperature results and
air temperature results for stations ENR105 and ENR308. The result (an adjusted d
value) is internal to the numerical program, however, the user is prompted to indicate
whether air temperatures were used in lieu of water temperatures. o
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The R, variable represented in equation 3 is the net incoming radiation flux measured at
the surface. This parameter is measured in units of kW m™ and conversion to MJ m? d’!
was described previously.

The last variable to consider in equation 3, A, represents the slope of the vapor pressure
curve, also in units of kPa °C™'. This variable was described by Maidment (1993) as the
gradient of the ea term, that is:

d{ea) 4098 ea
A = = 15
dr  (237.3+71,,.) (>

where, ea was defined earlier and Ty, is the average daily air temperature.

Penman Combination Evapotranspiration Model

Evapotranspiration estimates for open water/algae wetlands used in the numerical
estimation routine is obtained from (Abtew, 1996):

- =[(A (R —G)+y6.43(a, +b, Wﬂ)(ea—ed))][l ) a6).

A+7y) A

The terms A, A, Ry, G, 7, W, ca, and ed were defined previously. The remaining terms
a, and by, are empirical constants represented as (Abtew and Obeysckera, 1995);

Aw = 0.1 + 3.0%exp[-((JD-173)/58)] (17
and

bu = 0.04 + 0.2*exp[((JD-243)/80)"] (18)
where,

D = day of year.



NUMERICAL ESTIMATIONS

Estimations of evapotranspiration were made using daily values of air
temperature, water temperature, relative humidity, air pressure, windspeed, total -
radiation, and net radiation. These measured weather parameters can be obtained from
the District database as average daily values, maximum daily values, or minimum daily
values. The numerical routine described in this report required daily output for the above
parameters from the Intermal Value Generator (1VG) program available on District
workstations (viz., runive). A description of input and output requirements for the IVG
program is available through the District.

In addition to the weather parameters used in the numerical estimation routing,
several other parameters are required a priori to executing the program. These include
height of vegetation (H), fraction of vegetation cover (F.), and ending date for the period
under analysis.

The numerical routine to estimate evapotranspiration, based on the above
mathematical models, was written in C language. A copy of the program is given in
Appendix A. The program prompts the user for several options that are described below.

_A copy of the program prompts and response examples (in italicized bold type-face) are
given in Appendix B for two test cases described below.

The program requires the user to have downloaded, from IVG, the following
weather station parameters: Taves, Tmux, Tmin, Tavehs Rhmax, Rbmin, Pave, Ry Rey and Waaye
(R, and R, are average daily values). An example of the output downloaded by the TVG
program is given in Table 1 for daily average air pressure. The numerical program,
etcales, requires that the parameters be in this format, and that the names of files
representing these parameters are equivalent to the names shown in Table 2. That is, AT
corresponds to air temperature, MIN to daily minimum, MAX to daily maximum, and
AVE to daily average. AP corresponds to air pressure, TO to water temperature, RH to
relative humidity, NR to net daily radiation, RT to total daily radiation, and WS to
windspeed. Any missing values from the downloaded IVG results should be estimated
using the nearest weather station with valid data. Additionally, tagged numerical entries
(for example, E, L, or M) should be removed prior to running the numerical estimation
program.

The ENR105 and ENR308 names correspond to the weather stations reporting the
values. The program requires that the station name be six characters. The program also
requires that the file names be in a generic input file less than 32 characters in length,
including file extension, The numerical value 10 must be the first line within the inpus
file. Note that the program is case sensitive and the file names do not have to be in the
order depicted in Table 2. However, the first ten files should be representative of weather
station parameters for cattail and the second ten files representative of mixed marsh and
open water conditions.



Table 1. Example of average atmospheric pressure values downloaded from IVG.

ENR105AP MEAN 199612010000 199612020000 763.328
ENR105AP MEAN 199612020000 199612030000 762.920
ENRIOSAP MEAN 199612030000 199612040000 764.306
ENRI0O5S5AP MEAN 199612040000 199612050000 765.609
ENR105AP MEAN 199612050000 199612060000 764.320
ENRI105SAP MEAN 199612060000 199612070000 763.064
ENR105AP MEAN 199612070000 199612080000 761.618
ENRIOSAP MEAN 199612080000 199612090000 762.433
ENR105AP MEAN 199612090000 199612100000 767.759
ENR105AP MEAN 199612100000 199612110000 769.229
ENRI10SAP MEAN 199612110000 199612120000 767.594
ENRIO3AP MEAN 199612120000 199612130000 766.369
ENRI105AP MEAN 199612130000 199612140000 764.889
ENRI105AP MEAN 199612140000 199612130000 765334
ENR105AP MEAN 199612150000 199612160000 766.727
ENRI105AP MEAN 199612160000 199612170000 764.818
ENRIO5SAP MEAN 199612170000 199612180000 763.206
ENRI105AP MEAN 199612180000 199612190000 762.749

Table 2. Weather parameter files listed in input file required as inputs to efcalcs.

10

ENR105AT MIN
ENR103AT MAX
ENRI105AT.AVE
ENRI05AP AVE
ENRI105T0.AVE
ENR105RH MIN
ENRI103RH MAX
ENRI105NR.AVE
ENRI105RT AVE
ENRI0O5WS.AVE
ENR303AT .MIN
ENR3IOZAT MAX
ENR30BAT.AVE
ENR308AP AVE
ENR303T0.AVE
ENR3I0ZRH MIN
ENR308RH MAX
ENR308NR_AVE
ENR30BRT AVE
ENR30BWS.AVE




* The program assumes that there will be 20 files named within the input file. That
is, this program was written to estimate ET rates for three wetland conditions. The first
ten files (ENR105AA BBB) contain weather parameters used to estimate ET from cattail
wetlands, while the second ten files (ENR30SAA BBB) contain parameters used to .
estimate ET from mixed marsh and open watet/algae wetlands. If one has access to data
from only one weather station, then the second ten file names in the input file should be
somewhat different, but representative of the first ten file names. That is, the program
writes ET rates to an output file called, for example, ENR105.0ut. This output represents
ET rates for cattail conditions, while ENR308.out represents ET rates corresponding to
mixed marsh and open water/algae systems. |

There are several other options and prompts the user must answer during
execution. The user must choose to do either, simple ET calculations for each of the
three wetland types based on the constant k (described earlier), or simple and complex
ET calculations for each of the three wetland types. The user is also prompted for height
and fraction of vegetation cover for both cattail and mixed marsh systems. The user has
the option to select output as mm d! orin 47, Input weather parameters to the numerical
estimation routine may be output in a spreadsheet type format for checking calculations.

. During the discussion for the simple ET calculation, it was mentioned that the
average daily water temperature is a required input. If this file is non-existent, that is, no
water temperature data exists for the site, then the average daily air temperature file
should be copied into a file with the average daily water temperature name. The user 18
prompted for this condition prior to numerical caleulations. The final input required from
the user is the ending date for the analysis. This date is obtained from any one of the
input files listed in the input file and must be input as yyyymmdd.

Examples of results from executing etcalcs are given in Table 3. The results were
produced using data from weather stations ENR105 and ENR308. ET output from the
numerical program was compared to spreadsheet results for the period 1 December 1996
through 19 August 1997, Results for the last month in this time period are shown to
provide users with expected output. Minimal differences exist between spreadsheet
calculations and numerical estimates from the C program. These discrepancies are due to
numerical round-off error since the respective applications use numbers with different
significant digits during calculations.

Appendix C lists information for active weather stations within the District. If
data for daily net radiation do not exist for a particular site, the user may contact the
author of this document for another program used to estimate this parameter from total
solar radiation.



Table 3. Comparison of numerical and spreadsheet results for ET calculations using the
Penman-Monteith (cattail and mixed marsh) and Penman-Combination {open
water) models.

Numercal Spreadsheet
Simulation Calculation “Percent
~~~~~~ mny/d------- ' mm/d Dhfference
Year Jday Cattail Mixed Water Cattaill Mixed Water Cattail Mixed Water
1997 200 424 404 497 424 401 499 0 -1 0
1997 201 423 456 556 423 453 559 0 -1 0
1997 202 329 345 411 3290 344 415 0 0 1
1997 203 308 320 373 3.08 319 375 0 0 0
1997 204 478 535 6.01 4,78 533 6.01 0 0 0
1997 205 453 470 530 453 468 530 0 0 0
1997 206 341 380 443 341 377 445 0 -1 0
1997 207 499 502 3591 499 498 591 0 -1 0
1997 208 340 333 4.00 340 331 4.02 0 -1 1
1697 209 387 3065 420 3.87 365 422 0 0 1
1997 210 3.07 3.17 3.57 307 316 359 0 0 |
1997 211 335 351 397 335 350 399 0 0 0
1997 212 593 559 640 593 559 6.40 0 0 0
1997 213 203 493 547 508 492 548 0 0 0
1997 214 246 296 327 246 295 329 0 0 0
1997 215 272 427 480 2,72 425 4281 0 0 0
1997 216 310 468 521 310 464 521 0 -1 0
1997 217 393 428 4382 393 421 477 0 -2 -1
1997 218 328 293 3.19 - 328 291 318 0 -1 0
1997 219 361 384 414 361 383 414 0 0 0
1997 220 420 445 492 420 441 490 0 -1 0

‘Percent difference was reported to the nearest integer and assumed spreadsheet value as
"true" value,

10



SUMMARY

This document has presented several common equations used in an applied
numetical routine to estimate evapotranspiration. The equations estimate ET from cattail,
mixed marsh and open water/algae wetlands, typical of the weather conditions in South
Florida. Documentation has been provided detailing the parameters, constants, and
convefsions required to estimate ET from these unique systems using the Penman-
Combination, Penman—Monteith, and a simple equation that calculates ET from daily
solar radiation.

The numerical application routine processes multiple weather data files
downloaded from the District database. These weather parameter files contain the
required inputs necessary to estimate ET. Knowledge of systerm characteristics such as
height and vegetative cover must be known prior to running the numerical application.
ET estimation results based on the ENR Project weather stations were compared with the
current estimation procedure using spreadsheet calculations. Minimal differences were
observed, and are due to numerical round-off error.

Access 10 the executable program for estimating ET for cattail, mixed marsh, and
open water/algae systems, typical of South Florida and associated weather conditions can
be obtained from the /home/rad/ddowney/etcalculation directory on District workstations.
Access on personal computers can be obtained through the Home rad on B50home2 (H:)
location, under the directory ddowney/etcalculation. The examples directory in this
Yocation contains the input files used in this report.

11
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#include <stdio.h>

#include <stdlib.h>

#include <string.h>

#include<math.h> .

/fprogram written by ddowney 27 may 1998 program used to calculate ET for the cattail,
//mixed marsh, and open water/algae surface areas set parameters et al

main(void){

char names1[32], names2[32), outfile1[32], outfile2[32];

char exch[2], yy[4], dd[3], mm[3], lin0{17], lin1[17], in2[17], Lin3[17], lin4[17];;
char dailydata[32] = "weather.dat",

int ef, t, kehk, eff, i, j, k, dcale, dflg, opt, optl, opt2, opt3, optd, noyrs;

int yr[400], mo[400], da[400], jday, leap, dayl, day2, daychk, endmo, endda, mochk;
float tmax[4000], tmin[4000], tavea[4000], taveh[4000], pmin[4000], pmax[4000];
float a, pave[4000];

float thmin{4000], thmax[4000], rthave[4000}], rnave[4000], rtave[4000], wsave[4000];
float hitee, hitem, fee, fom, rel, re2, kla, k1b, klc, lamda, gval, atmrho, ¢p, gamma, vpd;
float rac, ram, zo¢, zZom, de, dm, ws2c, ws2m;

float delta, aw, bw, tadl, eal, ea2, ea, ed, etsima[4000], etsimb[4000], etsimc[4000];
float etcat[4000], etmix[4000], etope[4000];

FILE fptrl, fptr2, fptr3, fptrd, '

//print to screen preliminary indications for file usage et al...

printf("n\m\n\n\n\n\nC PROGRAM: etcalcs, Version [\n");

printf(" Written by I>. Downey, July 1998\n\n");

printf("Hydrologic Reporting Unit\n");

printf{"Resource Assessment Division\n™);

printf{"Water Resources Evaluation Departmentin”);

printf{"South Florida Water Management Districtin\n");

printf{"This program calculates daily ET rates for cattail, mixed marsh\n");
printf{"and open water/algae surface areas.\n\n");

printf{"Maximum time period for daily ET calcuiations is 10 years\n\n");
printf("NOTE: THIS PROGRAM IS CASE SENSITIVE.\n\n");

printf("I'T IS RECOMMENDED THAT THE USER READ THE ACCOMPANYING
DOCUMENTATION\");

printf("EXPLAINING THIS PROGRAM PRIOR TO EXECUTION.\n\n");
printf("This program prompts the user for an input file, upto 32 characters\n");
printf("in length,located in the current directory, containing thefile namesin\n");
printf("ZZZ###AA BBB, where Z7Z corresponds 1o a three letter monikerfor the\n");
printf("weather station used for analysis, ### corresponds to station number\n");
printf{"(depending on ET calculation performed), AA coresponds to AT, AP, ete., \n");
printf("and BBB corresponds to MIN, MAX, or AVE depending on the pararmeter
statistic.\n");

printf("The first line of the input should contain 2 numerical value\n”);
printf{"corresponding to the number of input files located in this file.\n\n");
printf{"This program prompts the user for H (height) and Fc (vegetative cover)
values.\n\n"};ef = 1; do{printf{"Press c to continue, X to exit:\n\n");scanf(s, exch);
iffexch[0] = 'x") exit(-1); iffexch[0] =='c") ef = -1; }while(ef I= -1); ef=1;

14



/fprompt the user for the input file name containing file names

/{open input file contaimnyg parmeter input file names

printf{ \nEnter filename containing weather parameter filenames\n\n");
scanf{s, names1); if{(fptr]l = fopen{names1, "r")) == NULL)

{ do{ printf{"\nCan not find input file %s", names1); printf(” ... Press x to exit\n\n"),
scanfl(s, exch); iflexch[0] = ") exit(-1); }while(1);}

//prompt user for simple calculations or all three calculations.
printf{"\nSelect one of two options:\n");

printf{"simple ET calculations for all three scenarios = 1\n");

printf{"simple and advanced ET calculations for all three scenarios = 2\n\n");
ef = 1; do{ printf("Enter calculation option 1 or 2:\n"); scanf(d, opt),

ifopt == 1) ef = -1; iflopt = 2) ef = -1; }while(ef I= -1), ef = 1;

//prompt user for unit output as in/d or mm/d

printf{"\nSelect one of two options:\n");

printf{"output as in/d = 1\n");

printf{"output as mm/d = 2\n\n");

ef = 1; do{ printf{"Enter output option 1 or 2:\n"); scanf{d, opt1),

iflopt]l == 1) ef = -1; if{lopt] = 2) ef = -1; }while(ef 1= -1); ef = 1;

/fread in data

if{opt == 2){

printf("\nEnter numerical height, H, for cattail stand:\n\n"),

scanf(f, hitec);

printf{"\nEnter numerical constant, Fe, for cattail land coverage:\n\n");
scanf(f, fcc),

printf{"\nEnter numerical height, H, for mixed marsh stand:\n\n");

scanf(f, hitem);

printf{"\nEnter numerical constant, Fc, for mixed marsh land coverage:\n\n");
scanf(f, fcm);

printf{"\nThe following constants will be agsumed:\n\n");

printf{"k1 = 0.54, 0.52, 0.53 for cattails, mixed marsh, or open water/algae \n\n");
printf{("respectively, and r¢c = 90 for cattails, rc = 70 for mixed marsh \n\n");}
rel =90.0; re2 = 70.0;do]

printf{"Enter 1 if re values are acceptable, otherwise enter 2 to change them\n"),
scanf(d, opt3}; iflopt3 == 1) ef = -1; if{opt3 == 2) {

printf{ \nEnter rc value for cattails\n\n"); scanf(f, rc1);

printf( "\nEnter rc value for mixed marshi\n\n™); scanf{f, rc2); ef = -1;
printf{("\nr¢ for cattails = %5.2f, r¢ for mixed marsh = %5 2f\n\n"_ rel, rc2); }
jwhile(ef = -1); ef = 1;

printf{"\nSelect one of two options:\n");

printf{"daily listing of weather parameters used in calculations = 1\n");
printf{"no listing of daily weather parameters = 2\n\n");

do{ printf{"Enter daily weather output option 1 or 2:\n"); scanf{d, opt2);
if{lopt2 == 1) ef = -1;if(opt2 == 2) ef = -1; }while(ef I= -1); ef = I;

printf{ \nSelect one of two options:\n");

printf{"Water temperature file contains water temperatures = 1\n"),

printf{" Water temperature file contains air temperatures = 2\n\n"),

13



do{ printf{"Enter numerical value 1 or 2 pertaining to water temperature file:\n");
scanf{d, opt4); iflopt4 = 1) ef = -1; if{optd == 2) ef = -1; } while(ef I= -1);

ef = 1. if{fopt == 1) { hitec = 0.0; fee = 0.0; hiterm = 0.0; fcm = 0.0; }
printf{"\nEnter endding date for current analysis as yyyymmdd\n\n");

scanf{s, 1in0); printf("\n"},

//set exit limits based on ending date for analysis

for(i=4; i<6; i++) mm([i-4] = lin0[i]; mm[2] = \0'; for(i=6; i<8§; i++) dd[i-6] = 1in0[i];
dd[2] ="0", endmo = atoi(mm), endda = a,lm(dd)' j=01=0; ef 0;

//read in number of files to process and parameter input file names

do{ fscanf{fptr1,d, dcalc); fscanf{fptrl, f, namesZ),

printf{"Reading input parameters from %os\n\n", names2);

if{(fptr2 = fopen(names2, "r")) == NULL) {

do{ printf{"\nCan not find input file %as\n\n", names2); printf{".. Press x to exit\n\n");
scanf{s, exch); iIRexch[0] == x"exit(-1),

‘while(1); }//begin parameter input

do {if(fscanf(fptr2, s s s s £, linl, lin2, lin3, lin4, a) == EOF)

ef = -1; else{ if((lin1[6] =='A") && (lin1[7] = 'T") && (lin2[1] =E")) {
tavea[j] = a;// determine year month day arrays only in the first file...

for(k=0; k<4; k++) yy[k] = lin3[k]; yy[4] = "\0'; yr[j] = atoi(yy);

for(k=4; k<6, k++) mm[k-4] = lin3[k]; mm[3] ="0'; mo[j] = atoi{mm);

for(k=6; k<8, k++) dd[k-6] = lin3[k]; dd[3] = "\0; da[j] = atoi(dd); }

if{(lin1[6] ='A" && (lin1[7] = 'T") && (lin2[1] =T)) tmin[j] = a;

if{(lin1[6] =A" && (lin1[7] = 'T") && (lin2[1] =="A")) tmax[j] = a,

if{(Jin1[6] v—'T) && (linl[7] ='0") && (lin2[1] ="E") taveh[j] = a;
if{(lin1[6] =='A") && (linl[7] = "P") && (lin2[1] ='E")) pave[j] = a;
if((lin1[6] ==R") && (lin1[7] = 'H") && (lin2[1] =T)) thmin[j] = a;

iff(lin1[6] ==R") && (linl[7] == 'H") && (lin2[1] ="A")) rhmax[j] = a;
if((lin1[6] ==N") && (lin1[7] = R') && (lin2[1] ="E")) rnave[j] = a;

if((lin1[6] ==R") && (lin1[7] = 'T") && (lin2[1] =="E")) rtave[j] = a;

if((lin1[6] ="W") && (lin1[7] =="'S") && (1lin2[1] ="E")) wsave[j] = &;
j=j+1;} }while(ef |=-1); ef = 0; fclose(fptr2); j = 0; i =i+ 1, }while(i < dealc),
/iname the output file based on the current input file

for(i=0; i=6; i++) outfile1[i] = names2[i]; outfile1[6] = "', outfile1[7] = "o,
outfile1[8] = u'; outfile1[9] = 't'; printf{"\nBegin ET Processing\n\n"),

fptr3 = fopen(outfilel, "w"), if{lopt == 1) {

forintf(fptr3, "Yeart] daytET Simple-Cattail\n\n"); ifiopt] = 1)

fprintf(fptr3, "\t \Min/d\n\n"); else fprintf{fptr3, " t  \tmm/d\n\n"); }

if{opt ==2) { fprintf{fptr3, "Year\t] dayET Simple\tET Cattail\n"); if{optl == 1)
fprintfifptrd, " \t Min/d  ‘tin/d\nin"); else

forintf(fptr3, " M Mmm/d  \tmm/d\n\n"); }iflopt2 =— 1) {

fptr4 = fopen(dailydata, "w"); fprintf(fptrd, *Daily Catuail input parametersin”),
fprintf(fptrd, "Year\t] day\t Tmax-a\t Tmin-a\tTave-a\tTave-
h\tPaveit\tRhmin\tRhmax\tRnave\t Rtave\tWsave\n");

fprintf{fptrd, "tCHCHCHCitkPa\t\t6%\ %% MT/m2d\tM)/m2d\tmph\n"); }
ef=0,1=0;i=0; kla=0.54; klb=0.52; klc = 0.53; dayl = 0; do{

j] = endmo) && (da[j] = endda)) {ef=-1;dflg=1, }
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//set julian day counter if((yr[j]%4 = 0 && vyr[j]%6100 = 0) || (yr[j]%400 = 0))
leap = 1; else leap = 0; if(leap = 0) { if{mo{j] == 1) jday = da[j]; else if{mo[j] == 2)
jday = 31+ da[j]; else f{imo[j] == 3) jday = 59 + da[j]; else if{mo[j] = 4)

Jday =90 + da[j]; else ifimo[j] == 5) jday = 120 + da[j]; else if(mo[j] == 6)

jday = 151 + da(j]; else ifimo{j] = 7) jday = 181 + dalj]; else if(mo[j] = 8)

jday = 212 + da[j]; else if(mo[j] == 9) jday = 243 + dalj]; else if{mo[j] == 10)

jday = 273 + da[j]; else if(mofj] == 11) jday = 304 + dafj]; else if{mo[j] = 12)

jday = 334 + dafj]; }if{leap == 1) { if(mo[j] == 1) jday = da][j]; else i{{mo[j] ==

jday = 31 + da[j]; else if(mo[j] == 3) jday = 60 + daj]; else if{imo[j] == 4)

jday = 91 + da[j]; else fimo[j] == 5) jday = 121 + da[j]; else if{mo[j] == 6)

jday = 152 + da[j]; else if{mo(j] = 7) jday = 182 + da]j]; ¢lse if{imo[j] = 8)

jday = 213 + da[j]; else if(mo(j] == 9) jday = 244 + da[j]; else tf{mo{j] = 10)

jday = 274 + dal[j]; else if{mo{j] == 11) jday = 305 + da[j]; else if{mo[j] = 12)

jday = 335 + da[j]; }//set constants for all equations...

pave[j] = 0.1333*pave[j]; mave[j] = 24.0*3.6*mave[j]; rtave[j] = 24.0*3.6*rtave[)];
if{rhmax[j] > 100.0) thmax[j] = 100.0; lamda = 2.501 - (0.002361*taveh[j]};

etsimafj] = kla*rtave[j}/lamda; if(optl = 1) etsima][j] = etsimalj]/25.4; if(optd == 1)

{ if(j = 0) gval = 0; else gval = 4.18*0.14*(taveh[j] - tad1); }ifloptd = 2) { if(j == 0)
gval = 0; else gval = 4.18%0.118153*(taveh[j] - tad1); }

atmrho = 3 486*pave[j]/(1.01*(tavea[j] + 273));

gamma = 1.013*pave[j]*0.001/(0.622%]lamda); cp = 0.622*lamda*gamma/pave[j];

eal = 0.611%*exp((17.27*tmax[j])/(tmax[j]+237.3)),

eaZ = 0.611*exp((17.27*tmin{j])/(tmin[j}+237.3)); ea = (eal + ea2)/2.0;

ed = {(0.5%eal *rhimn[]])/100.0) + ((0.5*ea2*rhinax[j])/100.0); vpd = ea - ed;

de = 0.85*fce*hitec; zoc = 0.13 *(hitec - dc);

ws2c = wsave[j]*log((2.0-de)/zoc)/log((10.0-de)/zoc),

rac = log((2.0 - de)/zoc) * log((hitec - d¢)/(0.1%20¢))/(0.41%0.41 *ws2c*0.447);

delta = 4098.0*ea/((tavea[j] + 237.3)*(tavea[j] + 237.3));

etcat[j] = (delta*(mave{j] - gval) + (86400.0*atmrho™cp*vpd/rac))/(delta + gamma*{1.0
+ (rcl/rac)))/lamda;if(opt] == 1) etcat[j] = etcat[j}/25 4; if((ef '=-1) || (dflg == 1)) {
iffopt = Diprintfifptr3, "%ed\t%d\i%4.28\n", yr[j], Jday, etsimalj]); if{lopt == 2)
fprintf{fpre3, "Yod\i%d\t%ed. 2f\t\t%64.28\n" yr[l] jday, etsimalj], etcat[j]);

iflopt2 == 1) {fprimf{fptra,

"Yod\t%od\t¥ed. 28 %64, 20\t %4, 20%04. 20\t %6. 30 WY 5, 211%65.21\1%5. 21 t%5 . 21\t %66.30\n",
yrlil, jday, tmax[j], trun[j], tavea(j], taveh[j], pave[j], thoun[j], rhmax[j], rnave(j],
rtave(j], wsave[j]); | }tadl =taveh[j]; j =]+ 1, }while{ef = -1); fclose(fptr3);
printf{"Finished ET calculations for cattails and mixed marsh\n\n"), j=0;i=0; ef =0,
{/perform the same analysis for open water ET calculations...

do{fscanf(fptr!, s, names2);printf{"Reading input parameters from %s\n\n" names2);
if{(fptr2 = fopen(names.z "r'")) = NULL){do{pnntf{"\nCan not find input file %s\n\n",
names2),printf{"...Press x to exit\n\n");scanf{s, exch); if{exch[0] == 'x') exit(-1);
ywhile(1); } do {if{fscanf(fptr2, ssssf, lml 11n2 lin3, 11n4 a)=— EOF) ef =-1;
else{1f{(lin1[6] —'A" && (linl[7] =
// determine year month day arrays only in the first ﬁ]e...t‘or(k=0; k<4, k++) yy[k] =
n3[k]; yy[4] = "\0'; yr[j] = atoi(yy); for(k=4; k<6; k++)

mmfk-4] = lin3[k], mm[3] = \0'; mo[j] = atoi{mm); for(k=6; k<8, k-++) dd[k-6] = lin3[k],
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dd[3] = "\0"; da[j] = atoi(dd); }

if((linl[6] =='A") && (lin1[7} = 'T") && (lin2{1] =T)) tmin[j] = a;

iff(lin1[6] =="A") && (lin1[7] =="T") && (lin2[1] ='A")) tmax[j] = &;

if{(lin1[6] =='T") && (lin1[7] =="'0") && (lin2[1] =—'E") taveh[j] = a;

if{(lin1[6] =='A"} && (lin1[7] = P') && (lin2[1] =—'E’)) pave[l] = a;

if((lin1[6] ==R") && (lin1[7] == "H") && (lin2[1] ="E")) rhave[j] = a;

if((lin1[6] ==R" && (lin1[7] — H") && (lin2[1] =='T)) rhmin[j] = a;

if{(lin1[6] =R && (lin1[7] = H') && (linZ[1] =="A") rhmax[j] = a;

if{(lin1[6] ==N") && (lin1[7] = R") && (lin2[1] ==F")) rnave[)] = a,

if{(lin1[6] =TR") && (linl[7] = 'T") && (lin2[1] =E")) rtavefj] = g,

if{(lin1[6] ="W") && (linl[7] ='8") && (lin2[1] ==E") wsave[j] = a;

j=j+1;} Ywhile(ef |=-1); ef = 0, felose(fptr2); j = 0; i =i+ 1; }while(i < dealc);
fclose(fptrl);//name the output file based on the current input file

for(i=0; i<6; i++) outfile1[i] = names2[i]; outfile1[6] = "; outfile1[7] =0},
outfile1[8] = 'u'; outfile1[9] ='t'; primf{"\nBegin ET Processing\n\n"),

fptr3 = fopen(outfilel, "w"); if{opt = 1) {

fprintf{fptr3, "Year\t] dayMET Simple Mixed VegET Simple-Open Water\n\n");
ifloptl = 1) fprintf{fptr3, " \t \tin/d\twtin/d\n\n"); else

fprintf(fptr3, * % \tram/d\tttin/d\n\n"); } iflopt = 2) {

fprintf{fptr3, "Year\t] dayMET SimpleET Mixed VegtET SimpleMET Open
Water\n\n"); iffopt] == 1) fprintf{fptr3, " \t \in/d  in/dMin/d  ‘tin/dinin");
else forintf(fpur3, " M Mmm/d  mm/demm/d  \mm/din\n®); }if{opt2 == 1)
{forintf{fptrd, “\nDaily Mixed Vegetation and Open water input parametersin”);
fprintf(fptr4, "Year\t] dayMTmax-a\tTrmin-atTave-atTave-
h\tPave\t\tRhmin\tRhmax\tRuave\t Rtave\tWsave'n"),

fprintf{fptr4, "WOLCHCHCHkPa\t %626\t tMI/m2d\tMI/m2d\tmphin”); yef = 0; 1= 0;
j=0,kla=0.54; klb = 0.52; klc = 0.53; dayl = 0; do{ if{(mo[j] = endmo) && (da[j]
== gndda)){ef=-1;dflg =1, }

/fset julian day counter

if{(yr{j]%4 = 0 && yr[j1%100 = 0) || (yr[j]1%e400 == 0)) leap = 1, else leap = 0,
if{leap == 0) { if{mo[j] == 1) jday = da[j]; else iflmo[j] == 2) jday = 31 + da[j];
else iftmo[j] = 3) jday = 59 + da[j]; else if{mo[j] = 4) jday = 90 + da[j];

else if{mo[j] = 5) jday = 120 + da[j]; else if(mo[j] == 6) jday = 151 + da[j];

else if{mo[j] = 7) jday = 181 + da[j]; else iflmo(j] = 8) jday = 212 + dafj];

else iffmo[j] == 9) jday = 243 + da[j]; else ifimo[j] == 10) jday = 273 + dafj];

else ifimo[j] == 11) jday = 304 + da[j]; else if(mo[j] == 12)jday = 334 + dalj];}
if(leap == 1){ ifimo[j] == 1)jday = da[j]; else if(mo[j] = 2)

jday = 31 + da[j]; else if{imo[j] = 3) jday = 60 + da[j]; else if{mo[j] == 4)

jday = 91 + dafj]; else if(mo[j] == 5) jday = 121 + da[j]; else if(mo[j] == 6)

jday = 152 + da[j]; else if(mo[j] == 7) jday = 182 + da[j]; else if(mo[j] = 8)

jday = 213 + da[j]; else if(mo[j] = 9) jday = 244 + da[j]; else ifimo[j] == 10)

jday = 274 + da[j]; else ifimo[j] == 11) jday = 305 + dal[j]; else if(mo[j] = 12)
jday = 335 + da[j], }//set constants for all equations...

pave[j] = 0.1333%pave[j]; rnave[j] = 24.0*3.6*mave[]; rtave[j] = 24.0*3.6*rtave[j];
if{rhmax[j] > 100.0) rhmax[j] = 100.0; lamda = 2.501 - (0.002361*taveh[j]);
etsimb[j] = k1b*rtave[j]/lamda; if{opt] = 1) etsimb[j] = etsimb[j}/25.4;
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etsime[j] = klc*rtave[j]/lamda; ifioptl == 1) etsime[}] = etsimc[j]/25.4;

ifloptd = 1) {if{j = 0) gval = 0; else gval = 4. 18*0.14*(taveh[j] - tadl); }

if{opt4 == 2) {if{j = 0) gval = 0; else gval = 4. 18*0. 118153 *(taveh[j] - tad1);}
atmnrho = 3.486*pave[j]/(1.01*(tavea[j] + 273));

gamma = 1.013 *pave[j]*0.001/(0.622*lamda); cp = 0.622*lamda*gamma/pave[)];
eal = 0.611*exp((17.27*tmax{j])/(tmax[j]+237.3));

ea2 = 0.611*exp((17.27*tmin{j])/(tmin[]]+237.3)); ea = (eal + ea2)/2.0;

ed = ({0.5*¢al*thmin[j])/100.0) + {(0.5*¢a2*rhmax[j])/100.0); vpd = ea - ed;

dm = 0.85*fcm*hitem; zom = 0.13*(hitem - dm);

ws2m = wsave[j]*log((2.0-dmyzom)/1og({10.0-dm)/zom),

ram = log((2.0 - dm)/zom) * log((hitem - dm)/(0.1*zom))/(0.41*0.41*ws2m*0.447);
aw = 0.1+3.0%exp(~({(((float)jday-173.0)/58.0)*(((float)jday-173.0)/58.0))), .

bw = 0.04+0.2*exp(-({((float)jday-243.0)/80.0Y*{((float)jday-243.0)/80.0)));
etmix[j] = (delta*(rnave[j] - gval) + (86400 .0*atmrho*cp*vpd/ram))/(delta +
gamma*(1.0 + (rc2/ram)))/lamda; if(opt]l == 1) etmix[j] = etmix[j]/25.4;

etope[j] = (delta*(mave{j] -
gval)+(gamma*6,43*(aw+bw*0,447*ws2m)*vpd))/(deltatgamma)/lamda;

if(opt] = 1) etope[j] = etope[j]/25 4; if((ef !=-1) || (dflg == 1)) {

iflopt == 1)fprintf{fptr3, "%ed\t%ed\t%4. 2f\t%4 28\n", yr[j], jday, etsimb[j], etsime[j]);
if(opt == 2)fprintf{fptr3, "Yedtad\t%e4. 2\t\t%4. 20\ \t%4 . 2\ \t%4.2f\n", yr(j], jday,
etsimb[j], etmix[j], etsime[j], etope[j]); if{opt2 = 1) {

fprintffptrd,

"Yod\t¥ad\t?ed 2fit%4 2f\t%4 20\1%4 20t%6 3NS5 2 t%5 21\t%5. 2 %5. 21\%6.3An",
yr[jl, jday, tmax[j], tmin[}], tavea[j], taveh[j], pave[j], rhmin[j], rhmax[j], mave[j],
rtavefj], wsavefj]), } }tadl =taveh[j]);j =]+ I; }while(ef !=-1); fclose(fptr3);
felose(fptrd); printf("Finished open water ET calculations.\n\n"); }
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C PROGRAM: etcales, Version I

Written by D. Downey, July 1998
Hydrologic Reporting Unit

Resource Assessment Division

Water Resources Evaluation Department
South Florida Water Management District

This program calculates daily ET rates for cattail, mixed marsh
and open water/algae surface areas.

Maximum time period for daily ET calculations is 10 years.
NOTE: THIS PROGRAM IS CASE SENSITIVE.

IT IS RECOMMENDED THAT THE USER READ THE ACCOMPANYING
DOCUMENTATION EXPLAINING THIS PROGRAM PRIOR TO EXECUTION.

This program prompts the user for an input file, up to 32 characters

in length, located in the current directory, containing the file names

Z7ZZ#H#AA BBB, where ZZZ corresponds to a three letter moniker for the weather
station used for analysis, ### corresponds to station number (depending on ET
calculation performed), AA coresponds to AT, AP, etc., and BBB corresponds to MIN,
MAX, or AVE depending on the pararmeter statistic. The first line of the input should
contain a numerical value corresponding to the number of input files located in this file.

This program prompts the user for H (height) and Fc (vegetative cover) values.
Press c to continue, x to exit:

¢

Enter filename containing weather parameter filenames

enrfile

Select one of two options:

simple ET calculations for all three scenarios = 1

simple and advanced ET calculations for all three scenarios = 2
Enter calculation option 1 or 2:

2

Select one of two options:

output as in/d =1
output as mm/d =2
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Enter output option 1 or 2:
2

Enter numerical height, H, for cattail stand:

1.5

Enter numerical constant, Fc, for caitail [and coverage:

0.7

Enter numerical height, H, for mixed marsh stand:

0.7

Enter numerical constant, Fc, for mixed marsh land coverage:
0.85

The following constants will be assumed:

k1 =0.54, 0.52, 0.53 for cattails, mixed marsh, or open water/algae,
respectively, and rc = 90 for cattails, r¢ = 70 for mixed marsh.

Enter 1 if rc values are acceptable, otherwise enter 2 to change them
1

Select one of two options:
daily listing of weather parameters used in calculations = 1
no listing of daily weather parameters = 2

Enter daily weather output option 1 or 2:
2

Select one of two options:
Water temperature file contains water temperatures = 1
Water temperature file contains air temperatures = 2

Enter numerical value 1 or 2 pertaining to water temperature file:
1
Enter ending date for current analysis as yyyymmdd

19970819
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Reading input parameters from ENR105AT MIN
Reading input parameters from ENR105AT. MAX
Reading input parameters from ENRI105AT.AVE
Reading input parameters from ENRI105AP. AVE
Reading input parameters from ENR105TO.AVE
Reading input parameters from ENR105RH MIN
Reading input parameters from ENRI0SRILMAX
Reading input parameters from ENRI10SNR.AVE
Reading input parameters from ENR10O5RT AVE
Reading input parameters from ENRIOSWS.AVE
Begin ET Processing

Finished ET calculations for cattails and mixed marsh
Reading input parameters from ENRI0SAT MIN
Reading input parameters from ENR308AT. MAX
Reading input parameters from ENR308AT AVE
Reading input parameters from ENR308AP AVE
Reading input parameters from ENR308T0.AVE
Reading input parameters from ENR3IOSRH.MIN
Reading input parameters from ENR308RH. MAX
Reading input parameters from ENR308NR. AVE
Reading input parameters from ENR308RT.AVE
Reading input parameters from ENR308WS AVE

Begin ET Processing
Finished open water ET calculations. ..
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LI I . |

L3

=5

-
w
A
*
w
*
x
-
*
%*
*>
w
*
-
w

=

+

L T - |

=

STAIION  BELLE L

SECTION 10

LAT 203924000

LOMNGE:  H05V44.000

GRKEY: TYPE UNITS

15344 AIRT DEGREEE
1534% ALRT  DEGREES
15346 AIRT DEGREES
18349 RHUMI  PFERCENT
15350 HUMI PERCENT

T

FCOGRD

¥ OOODRD

15353 pARG MM MERCURY
15a54  BARO MM MERCURY
15357 RADT KILO WATT/M™E

15459  wWHbs  MPY
noBrd  WYDS  MEH

D527 RADT KILO WATT/M™Z

0529 HUMI PRACENT
COB20 AIRT DEGREES

02531 BARO MM MERUUKY

g S T e T P L ERE RS R L AR e bRl A

HUATTON  UEEW

SECTION Zd

LAT 28d405.000
LONG:  B0OR344.0Q00

DBEEY: TYPE UNITS
15509 WNDE  MEH

TOWN

YCOORD

15812 RADT XILO WATT/M~2

13313 HUMI FERCENT
15516 ATRT  LESGRANS

44 RANGE

620844,000 BASIN

2440509, 000 COUNTY
STAN kR RCDR
MIN DA 7Y
MP L S
MEAR 1148 TREY
MIN oA TITET
Max DA ?RET
MIN Dh BREE
MA DA BRE?
MIEAN DA Ty
MERN DA apEt
MEAN 1JA CR10
MUAN DA CR1D
MERN DR HERRe]
MEAN DA CR10
MEAN DA CRILIO

37
5z (JUAD SHEET YERDANLR0
PAl LAND EURFACZE 11-50 v MsL
STRATA HEP START BND CATE SLOT *
.00 0 grsnL/anz O3/31/199%0
.03 0 NR/01/1992 0374171958
0,0l a 0z/0l/199% na/31/1998
D.o0 o 02/01/1892 D4/1G/ALRYR
n.0n a 02/01/1992 03/31/1998
0.00 0 D0l Laaz D3/31/41.998
0. o0 0 nz/01/199% 0373171958
0.nn a ae/01/1998 0373171998
0.a0 4] gz/01/1382 D3/31/15088
0,00 G Qd/1G/ 1936 0EF31/13094
n.ao ] 04/16/1996 04/30/149948
0.00 v 0471871936 05/31./15898
0.00 0 04/16/19%6 05/31/19%%
0.00 ] Ja/16/1086 Uh/31/71898

CLEWISTON F1ELD STATION WEATMHWK HTATION
43 RANGZ 34
NCOORD  534089.000 BRSIN  CZL (QUAD SHEET H0A04 34 CLIWSTON SOUTH
872719.000 COUNTY HEN I.AND SUREACE 99.00 FT MEL
mrAar FREQ RCDR STra1A  RED STARYT END GATE Sl ¥
MEAN DA CRLQ 10.00 0 10f21/1902 06/03/19%4 oo ols]
ME AN 1A CR1O 10,00 0 10/21/19%7 06703715924 0o Ga
MEAN DA CR10 16.00 o] 10/21/719%2 a6/03/132%4 0o oo
MEAN Di CELO 18.040 0 L0/21/18582 Ga/11/19858 1] 0o
MENN [wla Cilo 16,00 0 10/21/1392 (e/11/1838 0o 00

L5518 BAROD MM MERCURY

STATICN EMRLOS

A U I A )

TAT 263920.0C0

LONG:  B0244E2.000

DEKEY: TYFE UNITE
L5852 WMDE MM

L58E3  RADT KILD WATT/M"

TN

HOCORD

tCOORD

r

15655 RACN  KILO WATD/M"E

15854 HUMI FERTENT
1RAS7 AW DEGREES

15858 BAROC MM MERCURY

L2360 H20T  DEGRRE

rtzn*w*ﬂ-q---I------l---l--l-i-#&.-ww#'#l-#ww-.lr-k-h-kw;b-.l:w*-kw-}rwz-ﬂ--++-+li*'F'k'\#'k'}r'ﬁr.‘f'}:*w*x"w+*'-'-V*"i"l!\ll"\ll'#**'k**ﬂvr***#lr*** Y bR Rk

WHEATHER STATION IN CEILL NEAR GIZS4E CQULVRERY [N ENR DROJECY

44 RANCE 3%

G9215%.000 RAZIN S5R QUAD SHEET 2HOADLIO0

844373.000 CQUNTY PAL LANID SURFACE
ATAT FREgC RCDR 2TRATA REF STANY END GHTE SLOT v
MEAN jREY oHL0 0,00 5} 04/07/1804 DA/25/1998
MEAN Ly CR10 000 o ad/ /07,1994 03/25/7210588
MEAN DA CR10 Q.00 o 040777394 DI/EZSF1898
MEAN DA CR10 .00 a O4,07/1994 03/25/L308
MEAN oA R0 0.00 ¥ 0a/07/25084 D3/25/ 199K
MIEAN A SRL0 0.00 ¥ Q470718494 N3/2541898
MEAN -R ZR1u Q.a0 ol 247081594 03/04/194H

T T e R e e L e R R R R R R E RN A A b b b R
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¥
*
*
*
x
*
*
»

+ & A4 F o4 0%

4

x

= r ok F ot ok * v

* & % £ %

LR R R R AR LR R b T R L R ok R e R R R T e e L e R E LR L EE N R e b U R T o

6A3Z30.000

g3221e.000Q

FREQ
CA
A
DA
13A
OR
DA
A

RANGE

RAS

)

39

=hA

COUNTY PAL

RCDR
CR10
CR10
CR10
2110
CR10
CR10
CRI10

STRATA
g0
.Qo
.00
.00
.00
L 00
0.00

(o =i ol o N o e

REF

G

G

WEATHEHR STATLON NEAR INTERLOH LEVEE 1IN CELL3S

QRUAD FIRET 2207013G
LAND SURFACE
ETART [HN] AT BLOT *
04/707/19%4 0a/z4/1994a
04/07/1984 03/24/18048
04/07/1594 03/24/1338
04/07/1594 N3/34/199R
04/07/1994 03/24/12398
04707713954 BE/24/1498
04/05/1994 N3/2471998

kT T T T T T e T kL T R A e R R .k Lk X E R

WEATHER STATTON

FLINT PEN STHANG,

STATION ENR3G2

SECTION 22 TN 44

LNT 263720.000 HOOOKRND

LONG: B0E2821.000 YUOQRD
DEKEY; TYPE UNITS STAT
15875 wWWDs  MPH MERAN
15880 RADT KILO WATT/M™Z MEAN
15882 RADN KITO WATT/M™2 MERAN
15G43 BUMI 2ERCENT MILAN
13884 AIRI DNEGREES MERN
13885 BARO MM MERCURY MERN
15387 H20T DEGREE C ME AN

STATION EOWX

ERCTTON 33 TOWN 16

LAT 2BZ5335.000 HCOORD

LOMNG: 8Ll4325.C00 YORORD
DEKEY: TYPE UNTTS STAT
F2589 wWnNDE MPH MEAN
Fza532 RADT KILO WATT/M"2 MEAN
FZa334 RADN KILO WATT/M"2 MEAN
FZ%9h  HUMI  PERCENT MEAN
FL326 AIRT DEGREES MEAN
FZ5%7 BARO MM MERCURY MEAN

AEILOR._ 605

TE3421 /75

FREQ
DA
DA
DA
DA

COA
LA

RANCE

HASIHN

26

EETRRO

COUNTY  LIEF

BRCTR
CR10
CR1U
CR1V
CRLO
CR1G
RO

STRATA
0.04a
0,00
0,00
0.00
.00
0.o0

WP

a
0
0
0
a
0

1072271987

QUAL SHEET R60B1LILe  CORKICREW Nw
LARND ZURFACE

START END FALE  GLOT T
l0/22/1337 04/2G/1398
10/22/1997 04/ 20/1990
LOFze/s1897 0472071590
1072271807 0472071088
1072271997 N4/20/1530

04/20/13%9

L R R T T R b kB R R R b R TR e A e B

JCE BAY WEATHER STATION

STRATIOM  Jnrs

SECTION 8

TOWN G0

anoe HCOORD

LAG0 YCOORD

UNITS STRT
MEH MEMN
EILO WATT/M"Z MEAN
SPERCENT MEAN
IMEGREES MERN
DEGREE MEMN
MM MERCURY MEAN

651978, 000

FREL
DA
ne
DA
DA
DA
DA

RAMNGE

BASIN

RZDR
CR10
chilo
ZR10
CR10
CR10
CR10O

38

2111

323870.000 COUNTY DAD

SFTRATA
0.00
0.00
0.00
0.00
0,00
0.00

REP

J
a
a

a
o}

QUAD SHEET

LAND SURFALE

START
05/23/1931
05/33/79291
05/23/2091
0E/23/1591
05/23/2991
05/23/1801

25080320
0.00 BFT MSL
END GATE SLOT =~
03/16/13098

0371671998
03/16/15493
03/16/1998
03/1&/19336
0341642098

e A A R R R AR A A AR R R R R R LR R R R R L e R R R R R R

JOMATHANM DICKINSOW STATE PFAREK, WEATHER STALTON

-

*
o
*

o

LAT 251327,
LONG:  AD3225
DEKEY: TYFE
L35G8l WNDS
15664 RADT
15085  HUMI
15087 AIRT
15088 Hz2OT
1EQB0 KARG
STRTION  JIWX

SECTION 5
LAT 27014E
LONG: 000256
DBEKEY = 1Y
GC0850 WNDS
=06803  RADT
G055 RADNM
G956  HUMI
coes7  AIRT
208568 BARO

TOWN 10
ooo KO0
ooo YO0
UNITE STAT
MEH MERN
KILO WATT/M"Z MEARN
KILZ WATT/M™Z MERN
PERCENT MEAN
DEGFREES MEAN
MM MERCURY MEAN

171654 562

FREQ
DA
La
DA
I3R
Ca
D&

RANGE

BAS LN

RCDR
CR10
CRLO
CR1D
[SJER R}
CRLO
CRLO

42

JT DICKIN

AAOZNF. 250 COUNTY MAR

STRATA
L0
.Qo
.00
e
0.00
0.00

OO O a

R

[ Ne BN e e N

(o]

r

Quan SHERT

270BLEE3 GOMEZ

LAND SURFACE
ETART END GATE  HToT =+
08/12/1937 05/11/1598
a8/12/1897 0GA1LAT 548
03/12/1957 05/11/1298
0%/12/1597 PETREARL
03/12/1337 05/11/1398
09/12/1587 Gh/lu/leag

e e e L R R R T R T N B T L T o P T R R & R

26
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-,-r---i-#&W\#'A"r*w?wﬂr“r+*‘"‘"w"‘l’"'****T?*"*’*"#w"‘*w**w****"##

*® ZTATION  LoOL LAKE OKEECHOBEE 'TOWER NORTH

-

* SECTION 0 TEWN 38 RANIZE 35

+ LAT 270815000 HCOORD  SEP930.000C BASIN L OKEE QUAD SEZET  £7080330

* LONG: BC4717.Q00 YOOORD 1015573, 000 COUNTY OJKE LAND HURFACE 15.00 FT M3L

-

*  OBKEY: TYPE  UNITS Al FREQ  REDA STRATN RRY START EMD FATH  BLOT

+  LEOE3  WNDE  MEH MERAM DR CR10O 10.20 o] OB/04/1994 Ce/l0/199A

* 18024 RADT KILO WATT/M"Z MEAN s [ 10,400 0 cg/oas19Md casln/1a%a

- Ll&0DZ& HUMI PERCENT MEAN DA CR10 10.00 0 DE/04/1994 gs/l0sLneg

W 1EDET AIGET  DEGREES MEAN DA CR1U 19.00 0 DR/04/1994 NefLc/ 299

+ 16028 HEQT LDEGRRM O MERN DA CR10 n.00 1] nasCa/1994 ne/i0/ 1998

* 18030 HEQT  DEGHEE © MERH DA CR1O 0,09 1 UR/54/10894 De/10/1990

*  1&03]1 W2eT DEGREE < MLEAN DA CRIO 0.00 2 na/04/1594 J6/10/159%8

***i-w+J-+i-#www-k-uw-p**wrx-qrr-ri-i-i-%-#lerw-w-k-k-na-w:v**q-l-##Il‘kirir-):;A--r-r**i-‘-h-#IrW‘P'A"n-Jr:v-wr.+++W*'H'll‘.'rww'-rw*--++¥¥iw'ﬂ*wr**w.‘r

¥ STATION LODZ LAKE OKEECHOBEE TOWER NORTH (B2)

.

= HLECTLON o] TOWN 38 ANCE 35

= LAT ZTOS0T, 000 YOeOURD  569144.000 BASIN . OKEE QUAD FHEET 2QA0332  OREECHOELE SE

*

= LONGD  B04715.000 YOOORD 1000186, 000  COUNTY QKR [.AND JUREACE 15.00 FT M5L

-

*  DBEKSY: TYRLE UNITS STAT TREQ  RCOM STRATR  REP START ZND GATS SLOT <

+ 12500 WNDS MPH MEAN 134 ZR10 ?0.00 0 g/ 1a/ 1088 07/ 1471994 0o oc

¥ 17902 RADT KILO WATT/M"2 MEAN [l ZRL110) 0.00 0 NE/1G/194E 07/14/14%4 oo oo

* 12503 NnUMI FERCENT MEAN DA CRLO 10,00 0 0g/16/ 1948 07/14/715994 a0 0o

= 12504 AIRT DEGREES MEAN DA CRL1O 1p-0n a o8/1A/ 1988 03/147/1804 13t 00

v 12505 RAIN  NCHES SUM DA TR10 0.00 0 OR/ 2671908 07/14/1994 an au

* 12507 n2o1 DEGREE MFE.AN DA CR10 2.00 0 11/30/1%88 07/14/19%4 jalv] [eld]

= 12EQ3 H20OT L[EGREE C MEAN DA ORLD 2,00 1 n1/01/15%89 Q1/14/1924 oo an

HWW*W*W**W**xwrr**1#+#¥WWWWW**W**ww*fr*'#bW#Www**w**+'++##W**WR*W'++***W**WFT'T***‘*******T?'+**#WW

= STATICN LODO% LAKE OWREECIKBEE TOWER WEST (#3)

K

* gRTIoN ] TOWN 410 RANCE 37

*

* LAT 2ERT734.000 XCOORD  K0O7420.000 BASTHN L OKEZE QUAD ®HERT 28050444 COCHRARNEZ

PAS: -

* LONG: HO05B3R.000 YOOORD  954399.000 COUNTY GLA LAND SURFACK 15,00 ¥ M3L

"

+ [BKEY: TYPE UNITS 3TAT FrRp  RCDR STRATAE REP START ERND GATLE  SLOT *

* 12510 WHMDS MPH MEAN jak: CRLU 20.00 5] Q670571948 08/31/1996 an [u]8]

17513 MADT  KILO WATT/M™Z MEAN DA TR 0,00 4l 08/0%/ 1968 ns/31/19928 an [¢1u}
12E13 HIUMI PERCENT MEN LA CR10 10.50 o OH/NG/1588 (5/31/1598 un a0
12514 Attt DEGREES MIZAN DA CR10 10,00 n 08/05/1%04 0BS31/149%4a 0o un
12514 RADE MICRO MOLE/S/M™Z MEAN 134 CR1Q 0.00 Q 08/08/198a8 05/31/1998 a0 0a

* 12517 H20T DEGREE ¢ MEAN oA CRLO 1.00 3] 12/01/19488 DE/101/19%8 o0 00

+  1ZE18  HEQT ORGREE & MEMN 134 CR10 1.00 1 12/C01/1388 ne/1c/1asn ¥]s) 0o

¥ 14734 HR01T DEGREE C MR AN DA CR10 o.00 v} L2/31712%:¢ 06/Z0G/.994

tr#ibl#w#*ww**w*wn*w*+w+*-+#li*wwwaNWwankid#Ww**w*w**'**#WW**T*XH*?+5W“*******1+++¥*W****R*T+*'**
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LAKE ORERCHOBEE TOWER SOUTH (#6)

Ll

A

+ A

®# B & %+ © + 4 €

L

IR

[

L B B R B R R S T S B |

k]

O£ 4 = ® & %

33

L OKEE

COQUNTY PAL

STRATA

10
G
14

1.
1.

10

a.

.00
.20
00

L a0

QUAD SH

LAND SU

REF 3TART

0
0

o
1
U
0

DL/27/19849
Cl/27/19R4
a1/27/158°0
aB/ps/1389
Q1/27/19849
06/03/1985
0B/0%/1935

EET 26080440
RFEACE l5.00 @

BT GRTE
G6/01/1923
0&6/101/1928
ae/01/19%48
06/01/1338
Oe/0l/1493
06/01/1393
06/C1/139%

i

MET

SLOT -
jele}
0
0y
oo
an
[u]#

R R A A AR A R b R e e L EE E LR SR FLE Y L L R Ry A K A

LOXAHATCIER WEATHER STATION @CAl-0C AND L-40

41

[

c

COUNTY EPAL

TR,

0.

0.

U
0.
o.
4]
0

ATA

a0

QUAD SHEET

LAND sU

REP STRART

0
o
o
0
1

a

0a/12/1856
N9/12/1936
L9/12/1998
N9/1E7194%4

G9/12/1933

Q9/712719%6
08/12/193a

23080214 UNIVERSITY 2ARK

REACE G900 FT MEL

END GATE
05/08/1 59588
N5/08/1538
as/o8/1938
05/04/71928
a5/08/1298
OS/0B/19498
05/08/1%93%

S5LaT *

L e L L R L R R XX

LZ40 WEATHER STATION ON LAKE OWEECHOBEE

a

I

OREER

COUNTY FAL

STRATA

10,
0.
10.
10

.
-1.

-

Qa
00
0a
00
oa
oo}
-Qn

QLIAD 5H

LAND 31

REP S5TART

04/25/1990
n3/0z/199¢0
0540871290
B4/25/1990
QTAL9/1940
a7/15/1820
19/04/1935

CET Za0snd4d

RFACE 13.a0 b

EML GATE

DE/10/1950
06/12/15%8
DE/10/19490
0R/10/1998
0671071352
A&/ L0/1958
a6/10/1993

ML

FLOT ™

oo
ao
oo
an

e R e b R e O T T R T T I I e e R R R R e L E R R

35

=14

COUN'LY BRI

ETATTION  LOOH
HECTION a Rye ] 1F RANGE
LAT FR4920, 000 KCOORD  S70754.000  BASIN
LONG:  RD4659.000 YOOORL 904571000
LIKEY - TYPE UNITS @TAT FREQ RCCER
12520 WNWNDS MPH MERH Da CR1G
L2522 RADT  MNILD WATIT/M"Z MERN Do CR.Z2
12523 HUMI PERCENT ME.AM DA CRI1O
12526 HIOT  DEGREE MEAM Ca LG
12527 H2OT DECREE C MERN LA ZR10
12511 AIRT DEGRIES MEAN 174 RO
16221 H20T [JKGREE © MEAMN DA CR1G
STATLON  LONHZ
ZECTTON 35 TOWN 45 RANGE
LAT ZE2955, 000 XOOORD  T54292.000 BASIN
LOME:  H01321.000 YCOORD  TR7E53,000
DBKEY: 'TYPFE TNITS ETAT  FREQ KCDR
DUS47T BARO MM MERCLRY MEAN iy CR1G
CUs4Aa AIRT DEGREES MEAN QA CR1D
CUSED RADN  KILO WATT/M"Z MEAN DA, RN
CU3Z1 RAIN TNCHES 3UM DA CR1G
CUBEZ  HUMI PERCENT MEAM A CR1O
DUS54 ERADT KILO WATT/MMZ MERN CA CR1O
bUR53  WNDS  MPH MERN Ch CR1D
STATION  LE40
SECTION a TOWN a RANGE
LAT 25405000 XCOORD  REeRT712.000 hBAHRIN
LONG:  804721.,000 YOOORD 933344 000
DEKEY: TYEE UNWITH STAT FEEZ RCDR
13075 WNDE MEPI MEAN DA CR1C
13078 ATRT DEGREES MEAN DA CR10
13079 HUMI PERCENT MEAN . DA CR1D
13080 ®AIT  KILD WATT/M"Z MERDN A il
182&7 HEOT DEGREE C MERAN DA CR13D
18268 H2ZOT DEGREE MEAN DA CR13Z
lede7 HZOT DEGREE 2 MEAN DA CR10
STATLON  ROTNWL
SECTION 7 TOWN 18 RAMGE
LART ZELBE3_ 934 HACOORD H39204.000 BASIN
LioMG: AOG2AR_T750 YCOORD T2E125_ 625
DEKEY: TYPFE UMNITS STAT FREQ RGDR
GE34Z2 WNDE MMPH MEAN DA CR10
GE348 RADT KILO WATT/M-Z MEAN Da CR1C
CE3IE0 RADN  KILD WATT/M"Z MEAN 1A CHED
GE331 HUMI CERCENT MEAN CAa CRL1O
GE352 AIRT DEGREES MEAN DA CR1Q
(36353 BARC MM MERCURY MEMN DA CR1U

28

aTa

o.

OO DO

AR
o]}
.00
.00
.00
.00
L0

R

QUAR SHEET
TAND B

F GTNART
NAS3 /198
$1/21/1938
0173171994
OL/3171998
Ql/3L/1598
nl/31/1398

ROTENBIEAGER TRACT WEATHER STATION, LOCATED BY GCe06 AT 3TAG

26000343 EVERGLALCES 2 5W

RFACE

END CATE
04/30/1324
ORI /1950
05/31/13298
05/31/14998
0%/31/1998
nE/31/1%08

SLoT ¢
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STATIUMN

OUTATION  ETWX 37 WEATHER
"

* HECTLON 53 TOWN 17

-

v LAT 2OZ008 . 006D KCOORD  Hal&r0. 250
*>

+ LCWG: §03Z13.000 VCCORD 293, a0R
w

+ [DBKEY: TYPE UNITE STAT FHER
= GGRFL wWhDs  MPH MERN R

¥ GEGZ4 RALT KILO WATT/M™2 MEANM LA

*  GGEEE RADN  KILO WATIT/M-Z MEAN Dy

= GGEGLT HUMI  ZERCENT MEAM DM

= GiEGAA AIRT  DEGREES MEAN Do

v  0C06:Z9 BARO MM MERCURY MEMN LA

w

* STATICON 3h5C

* SECTICON 27 TOWN 15

+ LAT 232404000 HODORD 482847 .00
*

= LOMG: A1068%4_ 000 YOOORD 1114352.000
&

= TNREEY: TYFE UNTTH 5IAT FREQ
&

# 12471 NIMI  PERCENT MEAN Dn

v 12472 AIRT DEGCREESR MERN DA

¥ 17473 RADT KILO WATT/M"Z MEAN 124

* 12474 WNDE  MPH MEAN DA

+ 17479 RADN KILO WATT/M"Z MEAN W4

"

FOOTATION  H6eLUW

* SECTION 27 TEOWT 35

"

* LaT 272404, 000 ECOCRD  4AZEA7.000
*

¥ LOMG: 810&854,000 YCOORD 11144952000
*

*  DHKKyY: TYPE UNITS STAT FREQ
* 1b46m WNLDS MPH MEAN DA

=  1h4B9 RADT WILS WATT/M™Z MERN DA

+ 15472 AIRT LECREES MERMN TR

* 15474 BARD MM MERCUIRY MEAM DR

= MJ240  HUMT  PERCENT MEAN on
B N E R X LR R R A Rk AR R Iy IR TR R et

* STATION GVEW

+ SECTICGM Z8 TR 47

= TAT REATRE Q0D WIOORD 401134500
+

* LONG: H11K11 .- 0o TR 8%2714.000
* DBKEY: TYPFE UNITE srar FREQ
= 10437 WHDE  MPH MEAN DR

* 15450 RADT KILO WATT/M"Z MEAM LA

¥ 15492 RADN KILO WATT/M™Z MEAN 134

= 18493 HUMI FERCENT MEAN on

- 1534984 AIRT DEGEEES MEMAN DA

* 1249 BRRO MM MEROCURY MILAN CA

BNNGE

ag

BASIN CREA

COUNTY AL

RCOR
CRLY
CRLO
CRLO
oRY0
CR10
CR10

oyan SIEET

STRATA REP

a.
G

L3 I oo I e B ]

na
oo

ile]
.00
.00
.00

B R Ll & R R R L L LRl i

0
)
0
0
a
0

H-6R0 SPILLWAY ON CANAL C-34

WEATHER STATION MEAR

RANGE

32

paGIN S685C

COLNTY  OR

RCDR

SEM
SP0L
SPOL
SFOL1
gl

RANGE

BAZLN

COUNTY OKE

EOhH
1D
CR10
wRlo
CRL0
CRLO

STRETA RED

4.
1,
0.
B.
0.

3

ap
ulv)
0w
0o
g

S36EC

26080312 EVENGLADES 1 SE

ANl SJRFACE

START
OL/A12/239R
01/712/2008
01712713398
01414715998
01/12/19%4
DLA1R/ 1208

oAl EHEZT

LANTY U
START

04507771968
0470771888
0470771988
Q4 07/ 1948
Q4a/0B/1288

END :ATE

08/12/1838
06/ 2271990
OR/71:/1998
0671271230
0a/12/1958
06/12/1990

270PTEL0

lEACE 35,00 FT
B GATE

10/08/14992 0

127127199 ao

10/081%91 oo

1141271891 og

A&/ 27/14989 a0

SFILLWAY ON CANAL CT=38

ZTRATA REF

10.
10.
10.
100

a.

Qi
aa
Qo
1]
Go

b
0
U
o
0

QuAD SHEET

LAND SURFACE

START
10/20/1952
10/20/135%2
10/20/10892
10/20/1998
10/20/199z%

ETORLELD

END GRTE

BeA17/14993
06417/1934
DEALT/ 1998
NG/17/1398
0641771994

%-78 WEATHER STATION OGN CAICOSARATCHEE RIVER AT OMTLUNA

FANGE

20

BAEIN  CAILOGE L

COUNTY

RCDR
ZR10
LR10
CR10
CR10O
RO
CR10O

GLA

STRATA

1a.
14Q.
143,
14a.
ig,
L.

na
oo
s
0o
0o
10

I
0
o
]
0
0
0

QUAL GHEBT

LAND FURENCE

3TART
10421/299%
10/2010082
03/14/1893
10/2)/19892
104211002
IOFEL/ I RRE

2E08llAZ

END SATE

3/31/1998
03731419348
037167149950
03/31/1424
03/31/19%9
0373171998

ao
an
ao
Go

uo
oo
oo
na
Qg
oo

SLOT *

SLOT =

a0
Qo
alu}
00
aa

B R T e e e R E R EE LR L L SRR RN L LR b b

Y1

35.00 FT MSL

BLOT *
aa
L0
jele]
G0

R R SR U R R T R S R R R R PR PR L R R

SOCING

959,00 ET MEL

SLoT *
14}
oo
0o
o
ao
119}

R T R R R A R e L e R i A L L A At St b b E S s A A b
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S-140 WEATHER STATION ON LEVEE L-2i! NEAR ALLIGATCR ALLEY

S0

556576000

n63093.500 COUNTY SRO

STAT
ME RN
MEAN
MEAN
HMEAN
MEAN

FREQ
RN
DA
0OA
DR
DA

RANGE

BAS

RCDR
CR10
CR1O
CR10
CR10
CR1D

[N

3s

AR

STHATA  RINP STRART
12.00 0 10/21/1%98
10.00 a 10/21/289%2
10,30 0 10/21/189%
192,400 0 1072171992
10.00 ol lo/21/1892

5-331 WEATHER STATION ON L-31H

ah

6Ela72.000

464426.000

SlAL
MERN
MEAN
MEAN
MERAN
MEAN
MEAN
MERN

FIREQ
oA
DA
oA
DA
DA
oA
CA

RANGE

BASTH

COUNTY DAD

RODAR
CR10
CR10Q
CR1O
CR10
CR1LG
CR1O
CR1C

e}

ol

STRALA RED START
0.00 0 D7/21/1994
0,00 0 GT/721/719%4
0.00 0 07/2171854
0,00 ] 07/21/1994
.00 ) rFe1/19%4
©. 00 0 07/21/1954
0.un 0 07/21/19%4

QUAD GHEET

LAND SURFACE

QUAD SHEET

LAND BURFALCH

28080330

END GNTE
06/17/1398
Ua/l7/1898
Q06/17/1308
0&/17/14998
n&/17/14%98

25030420

END AR
068/18/1998
06/18/1995
0&/18/19%8
06/18/1328
O/ 18/ 1984
05/13/19%48
na/08/1393

0o
e

100,00 FT MSL

FLOT ~
a0
aloy
oo
a0
aa

R R R R R L R b T T T O R R T T T T e T T R T T R R R T R e

9.0C FT M54

zLor o+

L R A R e R R ARl R Rl L R b b e R R R

* STATICON Sl40W
* SECTION El TOWN
*
~ LAT Z611318.000 Ko
Ll .
YLONG:  904939.000 YTCOORD
Ll
* DBEKEY: TYPE UNITS
* 15438 WND3  Mel
* 15501 RADT  KILO WATT/M"Z
i 18504 HUMI PLROENT
* 15305 AIRT CEGREER:D
* 15507 BARO MM MERCURY
]
* ZTATION S5331W
*
* SECTICON 2 TOWN
*
* LAT 2535538,000 RCOORD
*
* LONG:  RBGANES, 000 YCOORD
Ll
T  DEREY: TYPc UNITS
* 16283 wMDH  MPH
* 156236 RADT HILO wAT/M™E
*  1e28%¥  AADM  KILC WATT/M~Z
¥ 18250 HUMI  PLEHOENT
* 13260 AIRT DREGREE:SD
l&za? BAR? MM MERCURY
* 14263 LEAF STANDAKD
* GTATLION  WRWX
= FECTION 1= TOWN
= UAT Z2E02:23,000 HCooRD
* LONG: 8LE332.000 YOOORD
"
*  DBKEY: '"YFR UNITS
Fr¥37 WNDS MFEH
¥ FEFE40 RADT KILO WATT/M™Z2
*  FE¥4Z RADN KILO WALT/M™2
* FFB43 HUMI PERCENT
* FFR44 AIRT CEGREES
¥ TEE4E  BARO MM MRERCURY

WALKER KA,

28

371068.375

1350330, 125

STAT
MEAN
MEAM
MEAN
MEAN
MIEAN
MERAN

FREQ
DA
DA
DA
DA
DA
DA

WEATLIRIL STALLON

AANGE

BAZ

In

COUNTY

RCDR
ZR10
CR10
CR10
CHLO
CHlo
CR1O

249
L UATCHL QUAL SHERT
B,

3TRATA ZEP START
a0 0 04/18/14997
0,00 v} 04/16/1997
0.00 0 Udi1a/1997
000 0 04/16/1997
0.00 0 nd/1es1997
0,00 v} 04/16/1997

TILSNEY W LRSS

ROOBLIES

FHEGERVE )

LAKE

LAND SURFACE

END GATE
DS/047199¢8
15/04/199%
05/04/1950
DS/04/199A
D5/04/199R
05/0471958

HATCIITNENA

SLCT *

L R T T T T R R A I kT e A e Lk o R TR A T
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